Molecular mechanism of antitumor activity of taxanes in lung cancer (Review).
Lung cancer is the most common cause of cancer mortality in both male and female patients in the United States of America, as well as in the rest of the world. Over one million people are diagnosed with lung cancer every year worldwide. The taxane is one of the most powerful classes of novel antitumor agents and has become an integral part of several commonly used chemotherapy regimens in lung cancer management over the past few years. Although the ability of taxanes to disrupt microtubule dynamics is well documented, the molecular basis by which taxanes suppress cancer cell growth and induce apoptotic cell death is not clearly defined. In this review, we focus on the molecular mechanisms of the antitumor activity of taxanes (paclitaxel and docetaxel) in lung cancer, and discuss the interactions of taxanes with microtubules, the roles of cell cycle control and cell death induction in the anticancer action of taxanes, as well as the signal transduction pathways involved in the processes. In addition, we discuss the possible mechanisms of taxane resistance, because drug resistance to these anti-neoplastic agents affects therapy efficacy and is also a major obstacle in the clinic for the successful treatment of lung cancer. Understanding the molecular mechanisms underlying the antitumor effect of taxanes and the drug resistance to taxanes may lead to the design of biologically and pharmacologically targeted therapeutic strategies for taxane resistant tumors, and to the improvement of chemotherapy effect and cancer patient survival.